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Summary

For the purpose of easy judge by growers of water stress and irrigation time in fruit trees, an infiltration
method using kerosene liquid only was examined for several deciduous fruit trees (five fruit tree species and
nine cultivars) . Close and quantitative relations were found between the stomatal pore areas measured by
an image processing analysis method and the infiltration times. From the experiments using the detached
leaves in which the infiltration time was compared under different air temperatures, a calibration method
was devised to correct measurement errors which were brought about by differences in air temperature.
Changes of water vapor diffusive resistances (Rls) and the corrected infiltration times were investigated on
both the potted fruit trees and the detached leaves under water deficits. Approximate leaf water potential
(wl) in grapes, a persimmon, cherries, apples and pears, when the Rl began to rise suddenly, was —
1.2MPa, —14MPa, —1.8 ~—2MPa, —1.7 ~—19MPa and —2.1 ~—25MPa, respectively. Infiltration times as
photosynthesis declines at various degrees were estimated from the relationships between wls, Rls and the
corrected infiltration time in each cultivar, and proposed as indices of the irrigation commencing time. The
amplification of the index was procured in a case of substituting liquid paraffin when the infiltration time
using kerosene passed in the shortness.

Key words : deciduous fruit trees, infiltration method, irrigation time, leaf water potential, vapor diffusive
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Fig2 The outline of the experiment respect to pore area of stomata using the image processing analysis

method and the infiltration method.
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Fig8 The dependence for air temperature difference (= air temperature —27C ) of the infiltration time,

and the parameters to correct measurement errors which derived from that the infiltration tests

were done at different air temperatures. The fruit species and the abbreviations of the cultivars

refer to Table 1 and Fig.6, respectively.
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Table 3 The regression formulas between Rls and wls (left) and that between the corrected infiltration times and v ls
(right), which existed in a range of smaller values of Rl or the infiltration time, and were selected from the

167 H2%

ERIO R &M, 728 218 20156, 2B L0
3ﬁ®m%w*¢n“,%Aﬁﬁmu FheEN, W
BLIBEOAER DO 35D 2, 25D 1BLT3HD1IC
WBT2b0ERRENS. 20 R OFHBHIZHERT
WEL7ZRIOFEH (BI0RKBIUE12H) LhiEs
R, B 512, Ry | FEIRCIE Rl R O MR
AN RKEN -2 2 ZE 2 UL, LRlobER7Z
FORPIAL - 72 D HEEREE O L2535 L R

L7z2bDTHAH.

1) S$HEABEBRER CERREKBEGHELALEZD
Yl ~EEEREs L0y~ R OEBR
FROEz 2L, KafEENEN, F10HEE 12

IBULRIPELATLT—5H (FVv—T) )b,

RIDVB LA LIGED L0090 E0HAEETORI T4

EPRL, w1~ Rl OB Z FEFH L7235,

O, B EB TR & o 22 IR 12 X

DOHRPOPHR L7z, F72, HEIREE 1 MOMIERR

HEEEMARERET 27 V—7D b, Eitow] &I

SPIG L 72 I I R 7 — & 23k L wl~@£%

MO FERE L B3FA). Al

BRIZ, SRmi 2 B 2B & ;otmﬁi%ﬂlﬂ®$

SRR L7z
59, 10, 11 BX 12 Mom)FEFGRIZH~R, %

WA otz LIl AR BT, B3RO

FHFGD KT L7272, RELTHETHY, 13LA

EORBEIZBNTEWEFTENEONL (BE3K).

population data which the detached leaves data were merged with the attached leaves ones.

Regression formulas

Regression formulas

Cultivars x:w1l(MPa),y:Rl (s cm ™) n  x:ywl1(MPa),y: Time(s)” n
Olympia y = 0009137 1% R*'= 08857 31 vy =0009347¢ O R? = 0.6175** 21
Kyoho v = 0001575 >4 R? = 05108** 37 vy = 0008709e R? = 06678 23
Hiratanenashi vy = 0.02623¢ ™™ R? = (.8822** 20 y =0.1449e " R? = 0.8509*** 8
Fuji y = 009717¢ 10 R? = 05243 31y =0005463¢ " R? = 0.6909*** 29

SD y = 0.07557¢ 8 R? = 0.5455** 28y = 0001362 > R? = 0.3703*** 30
Satonishiki y = 001541 2= R? = 0.6296** 13y = 0.0003205¢ 4! R? = 0.8107** 20
RB v = 0003427 %7 R? = 0.8504** 32y = 00003606e 315 R? = 05571** 22

La France y = 0.02144e 15 R? = 0.5744* 19y = 002309 " R? = 0.8414* 19
Bartlett v = 0.002325¢ 27 R? = 0.5555** 44y =00001040e > R? = 04790*** 46

“Corrected infiltration time.
"Coefficient of determination of regression formula.
*Significance, *** (0.1%) , **(1%) .
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